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Abstract of JP2000216763 

PROBLEM TO BE SOLVED: To provide a 
phase synchronizing device, with which an 
extracted phase by a data re-timing circuit is 
automatically optimized when extracting a 
clock signal from a data input signal and to 
provide a phase synchronizing method. 
SOLUTION: This phase synchronizing device 
is provided with a phase-locked loop circuit 1 0, 
that outputs a VCO oscillation signal as a clock 
signal phase- locked to a data input signal 
DATA IN, a phase shift circuit 14 that outputs a 
clock signal with respect to the data input 
signal DATA IN, a data re-timing circuit 12 that 
has an Identification recovery function 
outputting a re-timed identification recovery 
signal as re-timing data, and a phase shift 
control circuit 16 that uses a data latching 
circuit 162 to receive an extracted clock signal 
generated and outputted from the phase 
locked loop circuit 10 via the phase shift circuit 
14 and latches a signal level (logic level), by 
using the data input signal DATA IN so as to 
generate phase information. 
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ffi b^c^ □ iJ^ff bT VC0^1i{t-^^ai:^r -S^i 

TA I N^fflt^rm (r>vv^ 



DATAIN 
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lO-tJaa^l^^JTiB (Phase Locked Loop) 
^2..<?^U^'<^VinsB (Data Re timing) 
14."<<HaS^7MgB CPbaso Shifter) 
102-ttiatt*»(FliaBe Detector) 

10 4-../1— 7-7 Y^V^ (Loop Filter) n«..lllatop) 
106--S^«5MSa (Voltage Controlled Oscillatopj 
l6 2"'5=-i^^v^®K (Data Latch) 
l6 4-^^-i»4?>:^(Char«e Pump) 
16 6- -7 'f^Vi' (Filter) 
CLK QMI'-ma^^^^^ 
DATA IN-7^-WJ<g9 
DATA 0UT- U^-riV«^5=^ 
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t ^ *-r ^ c t s t# ii! <t -r {iffi 1^ w ^ 

CO V c o ^ffiif m ;'3 -r ^ nffl :/iHiss t , 
mi; D •:/ i7{t#s:Wiiev co!««(i^^c»c^^>Tt^l;^•r 
mn<r>mm^^)v^wisd,7'—^xf}m^^m^^x'7y^ 

ffi1f$B€:^B!c-r-£.{4ffl->7 h©Jia?|Hlg&i:$:*-r-5 CI t 

mmm.mmn^wimi}Lmi^y hwi^iz^^^z.txmti 

xtimntmtimmi^ayi7m^(D&^mmt:Wimitm 
>y hmm^m^^xmm-$-^<i:r>\zm0Si-^nx^^ict 

[m^m5] mtmmmmji-fmm. 40 
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$r 7 5^ T -5) -y 5^ 0 SS ^ <i X. . 

*tLT!l(BjSa«*Slfff -Silt fete. WgBx-^"J5"f 
S(ltex-^7 A:^ff t'C>tciiS-r ^) J; -5 tclfiffiK^nr 
[^^^7] WIHx-^A:^fi^ro-^B§rpiagg-r5 

•Slt^lM 1 Till 6 ® ti-rn*»-lglCl2«®fi:ffli^«8S 

s. 

[^*^8] 7'-^A*fi^*^e.i7D-yi7{f^&ttai 

'T-'S>Xt}mnti^(i>^ayC"m^^i&^-t^liUt. 
ftfr^flSm Lfci7 o >>» i7(i#Sr7^-;S' A:t;M#®>f''C^teffl 

mtzm^i^fzi' u y ^ m^(on^\k^^m^m:Mi\:-t^ 
Cii*^9] "f-^xtimmi^f^i^uyi^m^^m^ 

09 V c O !RIM{S# & m *-r -Sffiti l^«8 JU- ::^xfi t , 

miii'T-^ xt]mmznvxm^<D&^m%^m-z>rzi^ 
tiii; a y i^mn^mmv co5^mmn\z&-zs\,^xthij-t 

mmtm'^y hi:mA^±^ ■ mij-r^rnimmmi'tiyi; 
mmimtif-^xtjm^tizmri^^^x, ij:5"r 5 >^ 
^tirzmsm±m^^ u ^-f s yi/T'-^t lt^^ • 

mBe.iiLmmm)i^—y'j:mA^^f& • tatiTziiiiii^ayi; 
iM^<Dmmy^)\^^m^7'-^xtJmn^m^^xyy^ 
-r^tthiz. mm^ y'^i^rzmnu^)i'\z&-:s\,^x& 

wimiiLmmmt:m.mmmz^m-r^x.mt. 

S tmmmn & tfrfBeiS -> ■7hX?S(3#x.^c:i: T-MIB 
im -> 7 h Xfi ftiJtSf T ^ XS i; $^tr C i: ^Wi^t^ 

^m^m 9 tctB«©{iffii^^:&?£. 
[W^ii 1 1 1 ffitBfiffi->7 h*i|«lXig«, fldlBx- 

^"J 37< 5 >^^X@TSji{4ffltCci:cTiSiSiJPI4;*^'ff*3 
n-5J;^)lc, fltlBx-^U 5 >^X^i•-vcoSfIfB5^- 
^ A;/3<I^<i:BtIIBatti^' D -y i'm^®&ffiPSSriIfB{4 

«->7 hxa^ffit^TSiw-rsxe^^tr^iiiSr^^t 



3 

• ai:^-rsxgi. 

LTffl Vife 7 >f - HA i7 SIS i: *^tJ d 
[»3i^^l3] mlffifi:fflv'7 h$i|fflixe«. hiTSt'- 

a >i^xsic*jtt^Hfltefflaii7 □ ■> ^-M^ccfiffiM^^ 
[ii*«i4] Mtsx-^A;'3ft^o-3£»#wa^-r 

* l^??^^^tli-r-5-fe*n^aiXli i: . 

mlie-tr a^gimxSA^-^B^PBia^-r S 1=1??^ *«^ai Ufc 

<i:€?{C. S5IS^ffii>7 hXg'v©^ffll{i^S:«}#r«)J: 

5 ^ 0 #A*ff 5 ^ 13 #Axii ^^-r -5 ;i t sr!^® t -r 

a. 

[0 0 0 1 ] 

(0 0 0 21 

fi!*. x-^A;'3ft^cDb*y hU-h*<*5J:^l 0 
OMHz J;0(Sl/^«^»Ctt. ■e«|^W>»l'-:/lHlSSTrofi[ 
ffl it (c is It -5 5^- 5^ A :^ ft ^ <!:«J£SiJ1W«R!iilsl8S© 

*iffiSiJi7 D -y ,»: LTfc?*^^0 SrfiC-r^SB^ 
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[0 0 0 3] L;5^L7S*^b. Jtilff ■>7.7^i*(Cf^^$n 
-5Saii<ISffi<^±^»Cx-:5'A;'3{f^«)f-y h U- h 

(mitJ!*fefe*B) . LA^Lfj:A<e.^l 

mis) ^m*t f::iBSt--5'iJg*<*-5 1 ^S.^A^feo 
T U * ^ iSiti-^fflSJS: i: CDM%^lftlC^ U Tiit¥tt 5: 
gPJCiiSlHlgSSrKltTfc, ■T-:S"J:S''r5>;yiHlK (IS 

[0 0 0 4] Sfct?^^0*{Sja-r-5g'J©:&ffii:bT. 
iij < T-5 C t X^^iaffiiSM^/h;^ < "T ^ C t *i 

[0 0 0 5] l«giJ^«,^*Pfi-rSfcJi605«£3lEtt 

^^iLTtS, !t#MBS5 6 - 1 5 2 3 3^^^tC 

ll2Se3fea*Btt. A:^Jiffi^ UcA:'3^n-5<t-^W{f^ffi 
J<? :'3*fil«««l;'jtt: (CNR) <£i^ttlU, ci<o(t#m**f3S 

^m:'3lt (CNR) LTfirffl«^iS#il 1 

;U5'3. JStsS7. y-f >r]> hD— ;HiIgS5} SrJ^SE 

.^jSg§2tcj;-:>T&4SagM«^^!^^^-B-. r]>x 

ifomu. {i^®*?*$ii#@*Jt (CNR) fc«j«:-r^ 

(LPF) 1 0TSssai:'3^¥f&UTtiiiigS7ic?^f-rs 

(CNR) OS:flSfCJ:OT«liftSi2©^S*<^fb-r4*^ 

[0 0 0 6] lais'jisffl.^v^^^-r -s^cJ^cDfie 

3l5fiE«tLT«. eajAtf. !|#gB¥8- 1 7 1 7 8 l^i!^ 

sics®®*)®*^*.^) (m3fi£*s*B: 08) . -r^ct) 

tt. -i;^ >K*^^nnfcc:i:<&^tli-rsfc«i)tc«lffiiHi!S 

J<7 4S:Slt. ^aiie**>?)'iJgt-rSiS35fiS:J^-35' y:^ 
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SfJ^® r ^ (i: J^cf o T ^ o 
[0 0 0 7 ] 

^ft: $ -am ^ -5 66 . ffi IrI SB ju- y [Hi£§7!)Mi*a ^ u 

mm±^ l^^tH^y^m-^ CITU. G. 9 5 8#R^) ) 

[0 0 0 8] ^Tz-:^. ms'^Mm^s mm.y'-^o^ 
[0 0 0 9] :^mm\tmi}^^mm.^.^^^^rtj:-^nrch 

[0 0 10] 

\zmmit'v^^^^mmmmx$>'^x. f-i^xtjm^ so 

y^m^^y'-^At}m^(D^'L^&v^^zmm'r^^^k 

r^^^^^'^'t^c^^^mtr^^mwimmmizw 
-r^o ^tz:^mm(Dm>km2\z$m(7)m^\t. ^-^x 
timm^^^^uy^m^^m^'T^mzy'-^^)^^ ^ 

> iHi ss CD tfe ^ i4 ts ^ s »j t - s ji < I: ^ ^ <4 ^ 
nnmmx&r>x. mt^'r-9xtim^\z\tLi^w\m\^tz 
^uy^m^^\^x(Dvco%mm^^^f^'t^\t^w\ 
m)\^-y'^^t. mz'T-^ xti\n^\ztiLxfn'&(D{iL 4o 

\zm^y^^x^ii't^^±mi^yvm^^. MiHiitsv^h 

^xtimnt\zm-:5\,^x. ^y^^ntzmmm^ 

^mm'S:mz.rzy'-^'j^^^>^\^^t. m^imm 

u^ji^m^f-^^tim^^m^^x'yy'^'r^tth 
{z. m^y y^Ltzm^u^jiizm-z^^^^ximmm^^ 



m^mi\zmm(DiiLmmm'mm\znr^o ^tz^^mo^ 
mMm3iz$^m(Dmmi(t. mmii^yyhmm\B\mt. 
mmimmn'^mmn^\zmmr^^^-i^^->^^^ 
'SLUy^)^^^m^. m^m.mm^^m%i^^yyvm 
mz^-x^^ztxmmiiL^yy vm^^^um-t^^'D^z 
mm,^rix\^^^ziL^w^tr^ini^^2\zt^m(D^^ 
w\m'mm\z^^^o ^fc*«aj(oif*^4t-ts«0^^ 
m^i'^^yyhmmmmt. saf2x-^'Ji5^-r5> 
^m^xm.m\tLmz^'Dxm3\n^f^'^rrf:>n^ ^o\z. 

^ ffl i/^T $a ^ J; -9 lc^#^ ^ tiT V ^ ^ ;i <h ^ tiii <h f 

:bm^m2^fz\t.2>\zt^m(o{tLmnm'&m\z^'r^o s 

ib^mi^f^'T^'^w^^i^tzm^j&i^^^i^ • mt^T^;!/- 

t'd.vco%mm^t\^xm\^^fzy^-v^^v^^fi^»^ 
mmm^h^^t^ z. t ^^mt-t^mi^m 2jb^4(D 
i^^-rn^^-mizt^mo^&mmmmmizwr^o ^rz^% 
m(Dm>^m6\zn^mo:>mm\t. mBun^yhmm^^ 
m^y'-^xt!mno)^i\:.^.xmmm^tiy^m 

myy hmm\B\^^^. mm^-^yy'^^^<^^titL 
xmnd.mmm^^^f&i^xmE&mzyy MHigstc^^bT 
mmun^nn-r^ht^^z. mm^-^') 
^mz^\'y^m'^^\h^u y ^ m^(D\iLmm^^^m^'f 
-^xtim^(o^*b\zm^'^^^o^zmi&-^rix\^^^z. 
h^^mii't^mistm^\zt^WL(D\±nnmmmz^'t 
^tz^%m(Dmik^i \z%^m(Dw^\t. 

i^m\yrzt,^\z. mu^^yy vm^^(r>mmm^^^ 
j#-r ^ cj: -5 ^ 0 ^fT 3 ^ D # Aiugs^^-r ^ c: ^ ^ 

t:^m't^:it.^w^t^^\iL^nn^^^i\zn-t^. ^ 

fc*S!BJcDit5R«9t3tB«cDi!l*ti. 5=^-^5^ A:^;^f 
T (7) n ^ ffl ^ S Ki «J t c S jg < b T # ^ {4 R ^ :^ 

T-*r:>T. mt^'f-sfxiimn\z\iLmw[m\^tz^uyi; 
m^t\^x(Dvco%mm^'S:]}^ti't^\^Lmnm)v-•f 
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7 

^^tszii ^<^mi:r^m^m 9 iz?ii!S.<D^mmm:^m 

ic#-r-5o *fc*%?^cosijRii 1 nzmmo^wmit, m 

IB^iffl -> 7 h SiJIWXg it. HfllBx- 5- U rS- -f 5 > ^^/Xg 
Ti<JeST-£.Xg4^tJ d i <&!t#SJ Sii^lR 9 * /t« 

1 0 \zmm.<D&.mmm^mzn-r^. 

:^ 1 2 {CtB«©Sg'«. *9ISfi:ffl|S|SB;i'-7'XS«. h3 

SrB^* LfcESefiK^J-SrHOia V C O^tm^ t LTffl l/^fc 
7 -C - K /N* ^7 2r -5 X t tr C t !f#ii <h -r -5 

T-ttlsBi4mi7 □ i'<t^ro{t^U"^;i'^7 -y ^^-r-S-r'- 
^^-y^^XgS:^^. SfFlBfiffiv^ h$!|j®Xg(i. SirfB 
7 <>'?-XS®m:'3i: bT8aiBii:Sg<I#S:*^LT 
flntEf4ffl->7 hXfilC*HxT!l§jl^W^llfT-r^)<ht t) 
tc. tfIIBx-3^ U rJ'-f 5 >i/XfSlc*3ltSirlB«6m^' o 
•V i7 {f (D fi: ffl H ^ ^ IB - rS' A :^ {f ^ © * '6 ii M 
•r-5X8*-&tfCi:S:i|tg5[tr^iS*«l 2 CfB«©fi: 

ggH. mIfBx-:S'A;'3ff^©-^B#rBia^-r^|5)t?^ 40 

sr^m-r^-fe* a^aixsi:. wiEtfD«iaixe*t-^^ 

g'vo^tflil^ ^ fi^}#-r ^ <t 5 ^ 0 ^Jf ^> « 0 
Xli^W-r-2)C:i:S:1#®i:-r^ii*J^8 7!/Ml SOl^r 

n*^-^ tc i2« ©ficffl 1^ W S fc #-r -5 . 

[0011] 

[^m<Dmm<Dmm'i &.TiZ7^r&mmmm(Dwmt. 
x-^'A;'3fi-^DATA I Nd^ei/o-y^fi-^ (flsai 
i'nyi/fi^cLK OUT) t:ibmt^tzit<D^mm 
m^mRxf&mmm:^miz^f'^x, man^tci^ayi/m so 
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# (ttaii7D-yi7fI^CLK OUT) ^r'-^xtim 

^DATA I Nwtf'C^^2:^etcps■r-5ct^c±o. X 
-5"ji"f 5>i^iHi?si 2 mmm±m^} Tcon^ta 

mm(Dmm^mm\zm-o'f>^xmm\zm.m-r^, 
[0012] (.mi mmmm) m i =S:^mi.xmm]^m 
<r>mmimm-ri>, mnt^%mizt>^t)^^&^m^mm 

ti. iiL^mmJi^-zfrn^ l O (E + T-P h a s e L o c 
ked Looping) , x-rS"J^''f 5 >i^[5lgSl 
2 (|gS'lS*IeI!S) (E't'T-Da ta Retimin 
g t*IB) , {4*a->7 hlHiSS 1 4 (ElifT-P h a s e 
Shifter tmti) . ■f4ffi->7 hSWHSS 1 6 m 
tfTPhase Shift C o n t r o 1 <h^l5) 
€rfiixTt^-5), 'Kffl|5lSH;U-y(HlSSl Oti. iKfStS^^ 
ntzHntt^m 1 0 2 (H-fT-P hase Detec 
tortSSB) « y^^- 1 0 4 (la^^TLoo 
p Filter t^tB) ]S:(yt1gffiS«1SI5EliI3SS 1 0 6 

(0tf TV oltage Control ledOsc 
i 1 1 a t o r tmH) ^fiiATI/^-S. 

[0 0 1 3] 7'-3'A:^S^TDATA INA^ibXtl^ 

SS) <hfiffi->7 h$iJ?3flEl8Sl 6tic#^^.n^. fi:ffi|W) 
WJL'-::?'[Ei8Si ott&ffiJtSEHi 0 2 iiJl'--:fy ^ 
10 4 .tmffiSdffllSgSEISS 10 6 i:-cei^$*a, x-^ 
A;'jff^DATA I NlC{4ffl!oI^L;tVCO^tHf ^ 

(Sffi^iaii^tiiHiss 1 0 6 ®ai;'3{i^) ^^ts-r^. 
[0 0 14] mi^mmmm.isi.n^mnm-^^x'\t. =f- 

fXtl^^DATA lN^(D^-i^Xtim^DATA 

(ttaii7o-;/^{i^cLK OUT) ^thtiL. 'j^-r 

T-DATA OUTtafB) t LTt'-^' U ^"f 5 

[Hiss 1 2 (mm±m^) *^tii:^f -s. 

[0 0 15] {iffi->7 h©JPlEl8Sl 6\t, mt^m^^tl 
1t'T—9y"jJ-M^l&2 (El't'TData Late 
ht^tB) . ?r->'#>:/lHlSS 1 6 4 (EIcpTCha 
rge P ump<i:SIB) S:a^7^';i/:5' 1 6 6 (E14'T- 
F 1 1 t e rt^S) ffittl^W^W-T^SK 1 0 

• ai:^r?)tttfli7D>yi7fi^ (0t>TCLKOU 
TtSIB) A^fi:ffl->7 MhI8S1 4$::rM.Tx-^'5>;/^ 
lHl?Sl 6 2tCA:^)^5n, x-:5'A:'3{S^DATA IN 

g§l 6 4i:7^';i^:$'l 6 6 tT'itogff ^tZ^fe bTfiffi 
i^y 4tC^K.'5C:<»:T-&ffi->7 hUlKl 4 

nt^iio\zm^^nx\>->^. ^B-rn«, &ffix7h 
sii«iHiKi6«. x-^-u^-f 5>i^iHi?si 2 {mm 



(6) 
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^ay^m^ (ISffi^n^y^lf^CLK OUT) (Dii 

\zuK>. y"-^^)^^ ^y^m^i2 iMmn^m^) 

<DW}V^^m,m't^o m2 (a) \mi<j:>\tL^nmmm<o 
Mf^. j^t;0i<7){4ffl|p|^ssT*ff$n^{4ffli^^:^ 

-hTfeO> 02 (b) \^m2 (a) \Z^\1^^l\iy V 

^DATA lN{ZXti^n^i9^f}^NRZ (Non 
Return toZero) m^o:>y^—^X$)^tU 

swings) ^^^uy^m^ ma^ay ^m^CLK 

OUT) <Da:-^±7:f^OX^y>^Tx-^A;'7ff-^DATA 

[0017] itmmm)i-':^m^ i o -eti, ^f-^xij 
fi^DATA I N tmj^mmmmiBim 1 o e(Dmtim 

^ (VCO^MIf-^) CDfifflM^fiffii:b^tl 1 0 2 1Z^ 

oT^mi-. 1 0 4tc<i:oTiSPi^3K;^> 

^|^*b;^c^O(;)ii:ffi^»^m/£S'JW^JiEHlSSl 0 6<^ 

ihtiiB^ (vcommm^) ^i.xy>(-\'/^y^^^^ 
[0018] n&mmmM\B\^ i o e (Dm^^j^t^ ( v c 

omi^mn) ^A:^ff-^DATA I N®{44SM 

\tm2 (a) . (b) tC^-rfimgl^T^^'MifflWT^'?) 

^5:ffli:b^Si 0 2, ;i/-y:7^';u^ 1 0 4, fc^t^^im 

lESJ1S5!lilHlSS 1 0 6 ) (Dm^^i^-^^^Zj^-DX. ©ffi 
yte]gS 1 0 CD[Hl£§^»Ti^. T-'— ^A:^^f^D 

ATA I Ntmf£mmmmm^i o 6cDm;'aff-^ (v 
co^jgft^) t<Dr^ {'rtjit>^^ feffltbKsi 0 2(0 

minxi^^^o ^'^iimmmt't(Di^^^(DM^\zf)^^^ 
mm^±\::^^ctf}^tsi<mm^n^^t\t^m^r^rz^ 

[0 0 19] (/iS> {4*S'>:7 hlHlKl hST^^ 
/j:V^t>(7)^b. ^1tffi^S^^^^^:^::^^(^x-37A:/J 
ft-^DATA I N tmEEMm^m\B\^ I 0 6<Dltitim 

^ (vco^ji^t-^) 0&mM^^^m3 0isLmm^tu 
^r^o msmtts'^y h\sJimx0'yy hm^^f3i\^^h(D 



m^(Dmf]m^ (vcommm^) t<DitmM&^^7jkr 
^>^^^-hx$>^o 9c\zm^rz^o\z. fiffiM 

f^'DX<^o m3\Z7fkr<^'^t<iiitM^^^(DL^. fifflv 
^'hSlWlBlSSl 6(7)7="— 37^'>r5^(p]SSl 6 2:?!i^ x-i5' 
A:^ff-^DATA I N(0^{b.#.Ti:7D^yi5^{f-^ (ffltB 

^D'yt^fi^cLK OUT) (Dmm^^)i' c^mu^ 

^mmmmmmm^i o 6<Dmtjmn (vco^^it 
^m<Dh^. y^—is^^y^^i&i 6 2x{tmmmH^^ 

IhLX^^^o 

[0 0 2 0] ^-5^A^3{f^DATA I N^m 

imm^^^m^cDitmrn^^tu^'t^t. m3x<Dmm 

^xmf^'oX<^^^. <5l:fflv:7 hSJWlHlKl 6cOx-r^ 

20 ^y^\B]m 6 2 X{t. r'-^Xtim^D AT A IN 
(Dmtj^^ {iL^±y)^K>X.yi^^iL'kT'f}^OX.yzy) X^ 

uy^m^ (jfltB^p v^fi-^cLK OUT) omn 

AtimnV AT A I NX^m/vX^^^} 'ikM(Dt^. 
^-^^y^\B\^l 6 2T^^{fiL^«^mL/Tl.>'5o 

[0 0 2 1 ] i^L^iyy hmniBim 1 exitf'—^yy'^ 
IHISSI 6 2(D{±i:^(i:UT5^^--v4-N>yiElS§ 1 6 4<h:7 
1 6 6lcJ:oTii:»S£«^^^i7)cL. ^ifflv^'Mnl 
J^7gSl4 (Phase Shifter) ^©l^bTVi 

113(7) rsffiS'jp^iiiHiKi 0 6om;^m^ (vc 

O^IMft-^) ;!?^*x-^A;^m^DATA INJzOSn 
Tli-Sj ^^M<7)<h^, ^^'-^^^^v^iHlSESl 6 2;^?^*l&Sffi 

H^mihi^x^^^^rzib. ^mi^y hm^i 4:mtL^z^y 

mihc^uy^m^cLK OUT) (D&m^mit>^o 
[0 0 2 2] c<Dmmt)mDM-^n^t. jgmeutctiia 
Ao^ou&mmmmm'^n^^tiztjiri^ -o^t^ 
(Dum\^ rffi/i^jt5?^}g[Eig§i 0 ecom^m^ (vco 
40 ^mm^) i^'^v'-^xMt^'DATA IN<fcDJi^T' 

V^^J y'-^'yy'^m^l 6 2 Tlilfe 

aiilL&^ltBb, {iffiv/^ MUSS 1 4^^bii{4tS>'7 h 

mmmf^m<^t\z^K>. y^-^^j^^ ^>^m&i 2 
(mm^mm) \z^^f^fj-^fk^i7uyi7m^ mm 

i7D^y i7fI^CLK OUT) (DUmm^^^^'r-^Xtl 
jf-^DATA I N<D^'b\zmM'^n^Ct\ZUD. & 

mtsim»mm!^.^Mmx^^o ccD^ot^^uy^mn 

(ffltB^n^vi^fl-^CLKOUT) CDfirffllilESrfToT 

50 fc> {54ai5]W;u-:/iHissi ox<Dmj£Mm^Mm^i 0 



il 

6 0iiiijmn (vcofgufi^) (Dii[^m%\tmm^m 

CLK OUT) ©fflaiJcHLT«. <Sie,KJSSr#^T 

\i. sue, mE.mm^mm^i 0 eoiiiitifm (vc 

7 KsiJsiHiKi eici^T. ^oyipmn mthi^a y 

57«#CLK OUT) ®{4ta*x-5'A:^m#DAT 

wm-r^mi&^m^^^:iti,z^ir). ^ay^mtam^ 

UoZ.tU<. x-5"J:J"f 5>i^lE[SSl 2 (SigiJS^ 
\z. fi:ffi->7 hlHiSS 1 4lCJ:oTm/ESiliai!^SlHlSSl 0 

m%m±m^) \ziin^mm'SLm\zm'&ti>ft^\z. 

1 0<DI^SB#tt*S:{b$-a--5Ca:;a:<fi:ffiSlgE*^iE«iJC 

ff ^ -5 1 1 i o 3a S * f -5 » 
10 0 2 4] {'m2mm^m) mz. *3«BJ<D||2*Sg 

J^ffi IC *5 1/^ ICiea? b t> © i: - W SB» O t ^ T 

[0 0 2 5] 3ta«-^*^e^fc*5t/iT. ^-^xiim 

^DATA I NW[5|??^agg«#Jt-r'<^IBaT'* 

teTfi. x-^'A^fi^DATA I N^fflt^Ti/D-y 
(ttffii'P-vi^d^CLK OUT) ^vy^L 
Tli-5fcJ6tC. x-^'A:^fi^DATA I NlC^^b,-^ 

mmm=Ti:^nu <ti*). lasu^ 0 SrS u t u ^ -5 1 1» 
[0 0 2 6] -^-cT, f^2^mmm<D^mmmmm.-Bi.ts 
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DATA I N®|^7?^a^^-fc* □fetlilHj?§2 0 (Etfi 
T'Zero Detector t^ffi) T'-^^rBlcoi^ 
ta L . x- :5' A D A T A IN tC^ft.^. 

^ffl^^T, fiia->7 hiHiJsi 4'N©fiifflfi^^«f#-r^ 

[0 0 2 7 ] Sfe. tefflv^ hlHiSS 1 4»i. ->7 hftS: 

/<? y h\y'J2.^^f&Uii^m^^X7'iy^)\^m\zm.m^m<r> 
fits ji^srs d ttttfctgw^^-c*^. 

[0 0 2 8 ] m2|ligJg!ifCj;n 
^DATA I NJC^-fL#.*</j:<nc-2) (^S-rn«. 1^ 

[0 0 2 9] ;^*5. T^%^f}^±.fs.^mm.mm\zmM-^n 

[0 0 3 0 ] 

(HlSS«m:'3fI# (VC05!Ji«^) ty'-^^xtim^t 

(^i{iffl^x-^A;^ff^<D4''il^«ci»Wtc^^-r5 
ck f>{4ffiPS(HlgS^»^BI-r SWfiKSrffl C t (C J; 0 . 
i7P-yi7aa3|5iK (firffil^flajU-^IHK) tc:tett^>feffi 
Is|MB#tt^a;5:-5Clt/i<. x-3''J3'-f 5>^lHlg§ 

©as;'3ffl^ (vco^igffl^) (DimmiE^n-oxh. ' 
^ a y ^ miiim(r)iimmm}v--:f}si^x'<DmE.M'&^m 
\Bii^<Dtiitim^ (.vco^mm^) (D^^mmtmm^ 

t c p L. T « M 6 Pni ^ # ^ u > i » -5 a ^ « -r 



(8) 

13 

0. IEI2 (b) JitmZ (a) {Z:iolff^l}:fy hm<Dt^i;: 

^m\B]^o:>n^tlim^ (vco^sm-^) iKDnmm^^^ 20 
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[0 7] m2f;¥*S^iij(7){iffil^«8g®*Si0J-r^/t*(O 
[0 8] m3Se*tS'#(D{4ffl|p|^'Sm^itt0>^-r'5fci?)0 

[r^-^CDl^HJ] 

1 0-{4fflRWJU-y[Hl£S (Phase Locked 
Loop) 

1 0 2 "-{iffltbKgff (Phase Detector) 
1 0 A"')\^—y''y ^ (Loop Filter) 
1 0 6 -^m±M\m^Wm^ (Voltage Cont 
rolled Oscillator) 
1 2 rj ^ (Data R e t i m 

i n g) 

1 A'-\tLW^y hlHigS (Phase Shifter) 
1 6-<4tl'>77 hSJfflllElieS (Phase Shift 

Cont r o 1 ) 

1 6 2---5='-37^^y5^[Hlg§ (Data Latch) 
1 6 4-^^ — v^>^>yiHlg§ (Charge Pum 
P) 

1 6 ^"-y ^)\^^ (Filter) 

1 8-^0#A(Hl£S (SW) 

2 0 -tiD^flJlHlSS (Zero Detector) 
CLK OUT-ffltBi^P^yi^^ft-^ 

DATA \\^-''f-9X1lm^ 
DATA OUT--'J ^^^y^^'r—^ 
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10.. Pb.a B?. .^*??P . . 



Data 
Retialns 



DATA 
OlfT 



Detector 



Loop 
Filter 



PhSM 

Shifter 



102 



106 



e Phaee 5>hift UontroT 



->i Data 
Latoh 



Charta 
Fuap 

l«4 ■ 



Fil 
tar 



CLK 
OUT 



lO-ts»gI^Wa;w-7m (Phase Locked Loop) 
12"'r-r^y^^^>^nEKl(Dftta Retimlnff) 
14-"Ci*a^'7hTO (Phase Shifter) 
lOZ-Himittffl* (Phase Detector) 

lQ4...;i^r7^;V4^ (Loop Filter) , ^ <n«f«n1 

106-"fflffi*JJ9W«ltt(VoltB«e Controlled Osclllatorj 
162 -T^^'-^y^ratt (Data Latch) 
164..^^^S>4;>7^ (Charge Pump) 
lee-T-fJP^ (Filter) 

CLK ouT-j*tb»Dy^e9 

DATA IN-^'-^'AAe^ 
DATA OUT-yi'-f ^i'i''^*'-* 



(a) 




DATA 
IN 



(b) 




CLK OUT"^l!ra^'Dyi'«# 
DATA IN-7^>Jb®t 
DATA OUT-y4^-f5>i'»»-4r 



(9) 
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[m4) 



CLK 
OUT 

DATA 
IN 



1 



CLK 
OUT 

DATA 
IN 



1 



t 



A. 



DATA IN"'7^>J!l®9 



CLK OUT-ttffl4^D»4^Q9 
DATA IK--5=-^A*e9 



QATAIN 
Q 



J4«86. Locked. Loop... 1?.. 



PhMO 

DfftaetOf 



Filter 

104 



vco 



Phase Shift Control 



Data 
Lstcfa 



162 



164 



12 



DATA 

our 



PKssa 

Shifter 
Tt 



16 



166 : 



CLK 

our 



2a ro 
DatMtor 



l20 



10'"tsammn^^^^(Ph«.ae Locked Loop) 
1 2*"7^--^U^'f ^>d10S (Data Betimlne) 
14"«ttia>7haS(Phase Shifter) 

1 6--Cttig^7r*f£69@i9t (Phase Shift Control) 
18H»!)«iOT (SW) 

2 0 ••^ntjttl^ (Zero Detector) 

1 0 2"'(datt4^ (Phase Detector) 
1 04 --A^r7<;i/3' (Loop Filter) 

10 6-'QS993Q^aSEB (Vo 1 taffe Controlled Oacillator) 

1 6 2-5^^y^€H (Data Latch) 

1 6 4-?'^i>*>7iaffl (Charge Pump) 

1 6 6-7 (Filter) 

CLK OUT'-fiiaji'Pyi'ffl^ 

DATA IN--7^Xill29 

DATA OUT-y^-f i>^^5=-^ 
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1 xwafiF 



8 li>f^>t^ 



1 0 P— >rC^:7-f A'j5' 

11 



DATAIN 
O 



Phase Locked Loop 



Data 
Retii inc 



Phase 




Loop 




VCO 








Dstector 


-> 


Filter 








Shift«r 



DATA 
OUT 



T 



CLK 

our 



CLK OUT-'ffitfi^^Dyi'fi^ 
DATA IN'-r-^'A*©^ 
DATA 0UT-'J4''<^>^^7=~^ 
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